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Actually doing this integral is kind of annoying by hand...

2 1 w 1 rr 1 x r? o
- J s3e‘sdls+—Js4e'sdls— —-——ppJ~ s¢ e ®ds - ——ppj stesds| //
3 64ne \Ur r Jo 53

0 5 r
FullSimplify
1

e " (pp (144 - 144 €™ +1r (12+1%) (12+1 (6+1))) -r? (24-24e"+x (18+r (6+ 1))
96 mrie

Now for the expansion. We must multiply two terms out when seeking the potential at the origin. I'll do
them seperatly.

1 1 r? 3 ) 24 .
- |l-r+ —- — *(r +6r+—+18) // FullSimplify
2 6 r

i(seuﬁ (6+r (3+1)))

This is just %%: i— neglecting terms of order r* and greater.

We two more terms in the expanson this time to make it work...

-6 1 r? ' x° 2 360 720 720 o
—_— 1—r+————-+———*(5r +30r+120+ + + )//FullSJ.mle.fy
¥ 120 2 6 4! 5! r r? r?
S r? (24+1 (124 17) (2+r+1x?))

2880

Not really in fully simple form yet. If you expand it out, the only term less than order 3 is {-%.



